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NASA TO LAUNCH SECOND . ~ R I S A T  FOR COMSAT GENBRAL,CORP. 

The 98cond maritime satellite (Marisat) will be launched 
a , '  

by NASA for COMSAT General Corp. from Cape Canaveral, Fla., 

about May 27. 

1 ,  

The spacecraft will be the second in the new Marisat 

system designed to provide communications t6 the :u.s. Navy, 

commercial shipping and offshore industries. 

I , 

Marisat-B will be il'alaced into synchronous orbit . . over' 

the equator above the Pacific Ocean at 176.5 degrees W, 

longitude just west of Hawaii. A third Marisat has been 
t 

built as a spare. 



The f i r s t  spacec ra f t ,  Marisat-1, was launched success- 

f u l l y  Feb. 1 9  on a Delta v e h i c l e  and i s  i n  o r b i t  over t h e  

A t l a n t i c  a t  15 degrees W. longi tude ,  where it has been pro- 

v i d i n g  s e r v i c e  on UHF f requencies  t o  t h e  Navy s i n c e  March 25. 

It i s  planned t o  inaugura te  fu l l - t ime commercial voice 

and d a t a  communications v i a  both Marisat  s a t e l l i t e s  on J u l y  1. 

A Del ta  rocket  w i l l  p l ace  t h e  655-kilogram (1,445-pound) 

Marisat-B i n t o  a highly e l l i p t i c a l  t r a n s f e r  o r b i t  of about 

36,790 k i lometers  (22,300 mi les )  with an i n c l i n a t i o n  of 26  

degrees  t o  t h e  E a r t h ' s  equator .  A 293-kg ( 6 4 6  l b . )  apogee 

k ick  motor augmented by t h e  onboard hydrazine system w i l l  

l a t e r  c i r c u l a r i z e  t h e  e l l i p t i c a l  t r a n s f e r  o r b i t  i n t o  an 

Earth-synchronous 35,788 km (22,300 m i . )  2.5 degree i n c l i n e d  

o r b i t .  

A t  t h i s  a l t i t u d e  t h e  speed of t h e  s p a c e c r a f t  i n  o r b i t  

matches t h e  r o t a t i o n a l  speed of  t h e  Ear th  t o  hover over  t h e  

P a c i f i c .  Small gas  j e t s  on board w i l l  keep Marisat-B on 

s t a t i o n  and o r i e n t e d  proper ly  toward Ear th  t o  r ece ive  and 

r e t r a n s m i t  s i g n a l s ,  From t h i s  vantage p o i n t  t h e  s a t e l l i t e  

can se rve  an a r e a  of about one-third of t h e  ~ a r t h ' s  su r face .  



COMSAT Genera l  w i l l  re imburse  NASA f o r  t h e  c o s t  of  t h e  

l aunch  v e h i c l e ,  launch s e r v i c e s  and o t h e r  a d m i n i s t r a t i v e  

c o s t s .  COMSAT Genera l  h a s  a r r a n g e d  f o r  a l l  ground s t a t i o n  

s u p p o r t  r e q u i r e d  f o r  t h e  launch and c o n t r o l  of t h e  s a t e l l i t e .  

There  a r e  no requ i rements  f o r  NASA ground s t a t i o n  t r a c k i n g  

o r  command suppor t .  

The D e l t a  p r o j e c t  i s  managed f o r  NASA's O f f i c e  of Space 

F l i g h t  by NASA's Goddard Space F l i g h t  C e n t e r ,  G r e e n b e l t ,  Md. 

Kennedy Space C e n t e r ,  F l a . ,  i s  r e s p o n s i b l e  f o r  l aunch  opera-  

t i o n s .  Prime c o n t r a c t o r  f o r  t h e  D e l t a  r o c k e t  i s  McDonnelL 

Douglas A s t r o n a u t i c s  C o . ,  Hunt ington Beach, C a l i f .  Prime 

c o n t r a c t o r  f o r  t h e  M a r i s a t  s p a c e c r a f t  i s  Hughes A i r c r a f t ,  

Cu lve r  C i t y ,  C a l i f .  

(END OF GENERAL RELEASE. BACKGROUND INFOWIATION FOLLOWS.) 



DELTA LAUNCH VEHICLE 

F i r s t  S t a g e  

The f i r s t  s t a g e  i s  a  McDonnell Douglas modi f i ed  Thor 
b o o s t e r  i n c o r p o r a t i n g  n i n e  s t r ap -on  Thiokol  s o l i d - f u e l  r o c k e t  
motors .  The b o o s t e r  i s  powered by a  Rocketdyne e n a i n e  u s i n g  
l i q u i d  oxygen and l i q u i d  hydrocarbon p r o p e l l a n t s .  The main 
e n g i n e  i s  gimbal-mounted t o  p rov ide  p i t c h  and yaw c o n t r o l  
from l i f t o f f  t o  main e n g i n e  c u t o f f  (MECO) . 
Second S t a g e  

The second s t a g e  i s  powered by a  TRPJ l i q u i d - f u e l ,  
p r e s s u r e - f e d  e n g i n e  t h a t  a l s o  i s  gimbal-mounted t o  p rov ide  
p i t c h  and yaw c o n t r o l  th rough  t h e  two second s t a g e  burns .  
A n i t r o g e n  g a s  sys tem u s e s  e i g h t  f ixed.  n o z z l e s  f o r  r o l l  
c o n t r o l  d u r i n g  powered and c o a s t  f l i g h t ,  a s  w e l l  a s  p i t c h  
and yaw c o n t r o l  d u r i n g  c o a s t  and a f t e r  second s t a g e  c u t o f f s .  
Two f i x e d  n o z z l e s ,  f e d  by t h e  p r o p e l l a n t  t a n k ,  he l ium 
p r e s s u r i z a t i o n  s y s t e m ,  p rov ide  r e t r o t h r u s t  a f t e r  
t h i r d  s t a g e  s e p a r a t i o n .  Twentv-two minu tes  a f t e r  space-  
c r a f t  s e p a r a t i o n  t h e  second s t a g e  w i l l  be r e i g n i t e d  f o r  
one-second burn .  Data on t h i s  burn  w i l l  be c o l l e c t e d  f o r  
s t u d i e s  r e l a t e d  t o  f u t u r e  D e l t a  m i s s i o n s .  

T h i r d  S t a g e  

The t h i r d  s t a g e  i s  t h e  TE-364-4 s p i n - s t a b i l i z e d ,  s o l i d  
p r o p e l l a n t  Th ioko l  motor.  I t  i s  s e c u r e d  i n  t h e  s p i n  t a b l e  
mounted t o  t h e  second s t a g e .  The f i r i n g  o f  e i g h t  s o l i d  
p r o p e l l a n t  r o c k e t s  f i x e d  t o  t h e  s p i n  t a b l e  accompl ishes  s p i n -  
up of  t h e  t h i r d  s t a g e  s p a c e c r a f t  assembly. 

I n j e c t i o n  I n t o  Synchronous O r b i t  

The D e l t a  v e h i c l e  w i l l  i n j e c t  Marisat-B i n t o  a  t r a n s f e r  
o r b i t  hav ing  an apogee of 36,762 km (22,827 m i . ) .  A t  t h i s  
p o i n t  ~ A s A / D e l t a  r e s p o n s i b i l i t i e s  end. Command, c o n t r o l ,  
t r a c k i n g  and d a t a  a n a l y s i s  become t h e  r e s p o n s i b i l i t i e s  of  
t h e  COMSAT and COMSAT Genera l  C o n t r o l  Cen te r  i n  l.!ashinqton, 
D.C.  The c e n t e r s  w i l l ,  f o r  example, command t h e  anogee k i c k  
motor  on t h e  f o u r t h  apogee ( 4 3  s e c .  b u r n )  two da\rs a f t e r  
l a u n c h ,  p l a c i n g  t h e  s p a c e c r a f t  i n t o  a  qeosynchronous o r b i t  
o f  35,788 km (22,300 m i . ) .  



STRAIGHT-EIGHT DELTA FACTS AND FIGURES 

The D e l t a  h a s  t h e  f o l l o w i n g  g e n e r a l  c h a r a c t e r i s t i c s :  

Height :  35.4 meters (116 f e e t )  i n c l u d i n g  shroud 

llaximurn Diameter:  2.4 m (8  f t . )  w i t h o u t  a t t a c h e d  
s o l i d s  

L i f t o f f  Weight: 133,180 kg (293,000 l b . )  

L i f t o f f  T h r u s t :  1 ,741,475 newtons (391,343 l b . )  
i n c l u d i n g  s t r a p - o n  s o l i d s  

F i r s t  S t a a e  

(L iqu id  o n l y )  c o n s i s t s  o f  an  ex tended  long  t a n k  Thor,  
produced by McDonnell Douglas. The RS-27 e n g i n e s  a r e  pro-  
duced by t h e  Rocketdyne D i v i s i o n  of  Rockwell I n t e r n a t i o n a l .  
The s t a g e  h a s  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s :  

Diameter:  2 . 4  m ( 8  f t . )  

Height :  21.3 m (70 f t . )  

P r o p e l l a n t s :  R J - 1  ke rosene  a s  t h e  f u e l  and l i q u i d  
oxygen (LOX) a s  t h e  o x i d i z e r  

T h r u s t :  912,000 N (205,000 I b * )  

Burning T i m e :  About 3.48 minu tes  

Weight: About 84,600 kg (186,000 l b . )  e x c l u d i n g  
s t r ap -on  s o l i d s  

Strap-on s o l i d s  c o n s i s t  of  n i n e  s o l i d  p r o p e l l a n t  r o c k e t s  
produced by t h e  Thiokol  Chemical Corp. ,  w i t h  t h e  f o l l o w i n g  
f e a t u r e s :  

Diameter:  0.8 m ( 3 1  i n . )  

Height:  7  m (23.6 f t . )  

T o t a l  Weight: 40,300 kg (88,650 l b . )  f o r  n i n e  
4,475 kg ( 9,850 l b , )  f o r  each 

T h r u s t :  2,083,000 M (468,000 l b . )  f o r  n i n e  
231,400 N ( 52,000 l b . )  each  

Burning T i m e :  38 seconds  



Second S t a s e  

Produced by McDonnell Douglas A s t r o n a u t i c s  Co., u s i n g  
a  TRW TR-201 r o c k e t  e n g i n e ;  major  c o n t r a c t o r s  f o r  t h e  v e h i c l e  
i n e r t i a l  guidance  system l o c a t e d  on t h e  second s t a g e  a r e  
Hamilton S tandard  and Teledyne.  

P r o p e l l a n t s :  L i q u i d ,  c o n s i s t s  of Aerozene 50 f o r  t h e  
f u e l  and n i t r o g e n  t e t : rox ide  (N204) f o r  
t h e  o x i d i z e r .  

Diameter:  1 . 5  m ( 5  f t . )  p l u s  2.4 m (8 f t . )  a t t a c h e d  
r i n g .  

He igh t :  6 . 4  m ( 2 1  f t . )  

Weight: 6,180 kg (13,596 l b . )  

T h r u s t :  About 42,923 N (9 ,650 l b . )  

T o t a l  Burning T i m e :  335 seconds  

T h i r d  S t a g e  

Th ioko l  Chemical C o .  TE-364-4 motor.  

P r o p e l l a n t s :  S o l i d  

He igh t :  1 . 4  m (4.5 f t . )  

Diameter:  1 m ( 3  f t . )  

Weight: 1 ,160 kg (2 ,560 l b . )  

T h r u s t :  61,858 N (13,900 l b . )  

Burning T i m e :  4 4  seconds  







LAUNCH OPERATIONS 

The Kennedy Space C e n t e r ' s  Expendable V e h i c l e s  Direc-  
t o r a t e  i s  r e s p o n s i b l e  f o r  t h e  p r e p a r a t i o n  f o r  l aunch  o f  t h e  
thrus t -augmented  D e l t a  r o c k e t  c a r r y i n g  Marisat-B. 

D e l t a  124 w i l l  be  launched from Pad A a t  Complex 1 7 ,  
Cape Canavera l ,  F l a .  

The D e l t a  f i r s t  s t a g e  and i n t e r s t a g e  were e r e c t e d  on 
Pad A A p r i l  15-1G. The n i n e  s o l i d  s t-rap-on r o c k e t  motors  
w e r e  mounted i n  p l a c e  around t h e  base  of  t h e  f i r s t  s t a g e  
A p r i l  19-23 and t h e  second s t a g e  was e r e c t e d  A p r i l  25 .  

The Marisat-B s p a c e c r a f t  was r e c e i v e d  d u r i n g  February ,  
checked o u t  and mated w i t h  t h e  D e l t a  t h i r d  s t a g e .  The th i rd .  
s t a g e / s p a c e c r a f t  assembly i s  t o  be  mated w i t h  D e l t a  May 2 0  
and t h e  payload f a i r i n g  which w i l l  p r o t e c t  t h e  s p a c e c r a f t  
d u r i n g  i t s  f l i g h t  th rough  t h e  atmosphere i s  t o  he e r e c t e d  
a t o p  t h e  v e h i c l e  May 25.  

NASA TEAM 

NASA Headquar te r s  

John F. Yardley 

Joseph B. Mahon 

P e t e r  T. Eaton 

Goddard Space F l i g h t  Cen te r  

D r .  John F. C l a r k  

Robert  S. Cooper 

Robert  L ind ley  

Tecwyn Rober ts  

A l b e r t  G, F e r r i s  

A s s o c i a t e  A d m i n i s t r a t o r  
f o r  Space F l i g h t  

D i r e c t o r  of  Expendable 
Launch V e h i c l e  Programs 

Manager, D e l t a  Program 

D i r e c t o r  

Deputy D i r e c t o r  

D i r e c t o r  o f  P r o j e c t s  

D i r e c t o r  of Networks 

D i r e c t o r  of Llission and 
Data O p e r a t i o n s  
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Goddard C e n t e r  ( c o n t  ' d. ) 

C h a r l e s  R. Gunn 

W i l l i a m  R. R u s s e l l  

R o b e r t  Goss 

W i l l i a m  Burrowbr idge  

W i l l i a m  E.  Hawkins 

Dale  C a l l  

Robley E. Sawyer 

Wayne Murry 

W a l t e r  V. F r a z i e r  

Kennedy Space  C e n t e r  

L e e  R. S c h e r e r  

Miles Ross  

D r .  W a l t e r  J. Kapryan 

George F. Page 

Hugh A. Weston, Jr. 

B e r t  L .  G r e n v i l l e  

Edmund t4. C h a f f i n  

D e l t a  P r o j e c t  Manager 

Deputy D e l t a  P r o j e c t  
Manager,  T e c h n i c a l  

C h i e f ,  f l i s s i o n  A n a l y s i s  
and  I n t e g r a t i o n  Branch ,  
D e l t a  P r o j e c t  O f f i c e  

D e l t a  l \ l i s s ion  I n t e g r a t i o n  
E n g i n e e r  

Network S u p p o r t  Manager 

Network D i r e c t o r  

Netv;ork O p e r a t i o n s  Xanager 

Network O p e r a t i o n s  Manaqer 

NASA Communications E n g i n e e r  

D i r e c t o r  

Deputy D i r e c t o r  

D i r e c t o r ,  Space  V e h i c l e s  
O p e r a t i o n s  

D i r e c t o r ,  Expendable  
V e h i c l e s  

C h i e f ,  D e l t a  O p e r a t i o n s  
D i v i s i o n  

Complex 1 7  O p e r a t i o n s  
Manager 

S p a c e c r a f t  C o o r d i n a t o r  



Edward J. Martin A s s i s t a n t  Vice Pres iden t ,  
Mobile Systems, COMSAT 
General 

Eugene T. J i l g  A s s i s t a n t  V i c e  P res iden t ,  
Engineering, COMSAT 

*COMSAT Genera1 i s  a subs id ia ry  of Communications S a t e l l i t e  
Corp. (COMSAT) . 

May 7 ,  1976  




